Specifications TableSubjectEnvironmental Engineering; Chemical EngineeringSpecific subject areapyrolysis, poloxymethylene pyrolysis, CO~2~ incorporationType of dataTableHow data were acquiredThe qualitative and quantitative analysis of the main gaseous products of thermal utilisation of polyoxymethylene in a CO~2~ atmosphere were performed by infrared absorption spectroscopy (FT-IR, DX-4000, Gasmet Technologies).Data formatRawParameters for data collectionDetermination of the concentrations of components in a multi-component mixture of flue gases were made based on the recorded infrared absorbance spectra of the mixture. The spectra were generated in the range of 900 cm^−1^ to 4200 cm^−1^. Measurement of each spectrum and its deconvolution lasted for 7-8 seconds. The explanation of mathematical deconvolution was included in the related research article as Appendix 1.Description of data collectionPolyoxymethylene pyrolysis was carried out in a fluidised bed reactor. The fluidised bed was made of cenospheres and CO~2~ was used as fluidising medium. The bed was heated to 500-800°. The polyoxymethylene samples were dripped from the top of the reactor. The decomposing of the sample caused changes in the composition of the gases leaving the reactor. The FTIR analyser and deconvolution method (GASMET software) were used for the qualitative and quantitative analysis of the flue gases.Data source locationCracow University of Technology, Faculty of Chemical Engineering and Technology, Cracow, PolandData accessibilityData are accessible with the article.Related research articleWitold Żukowski, Gabriela Berkowicz, Tomasz M. Majka, The pyrolysis and combustion of polyoxymethylene in a fluidised bed with the possibility of incorporating CO~2~ Energy Conversion and Management, 2020, in press [@bib0001]

Value of the data {#sec0001a}
=================

The data provides detail information on the quality and quantity of the gaseous products during the pyrolysis of polyoxymethylene by CO~2~ in the fluidised bed made of cenospheres.This dataset will be helpful to develop the kinetic modesl of pyrolysis of polyoxymethylene in CO~2~ atmosphere.This dataset will be helpful for mathematical modelling for chemical processes in fluidised bed or other types of reactors.

1. Data Description {#sec0001}
===================

The pyrolysis process is the subject of many works, because it is an attractive alternative to incineration for waste [@bib0002]. Studies on the pyrolysis of plastic waste are important for assembling the Circular Economy. To maximize plastic waste valorisation, it is suggested to study the recycling of each of the polymers separately. Most studies on plastic pyrolysis focus on polyolefins, PVC, PET [@bib0003]. There are only a few papers that focus on chemical recycling of polyoxymethylene [@bib0004].

This work present composition of flue gases recorded by the FTIR analyser obtained during the pyrolysis of polyoxymethylene in the atmosphere of CO~2~ in a fluidised bed made of cenospheres. The waste polyoxymethylene is a source of valuable formaldehyde. However, when polyoxymethylene degradation was conducted in CO~2~ atmosphere it was found that above 600°C carbon from fluidising gas can be incorporated to products of POM decomposition. That kind of polyoxymethylene recycling lead to the CO-rich feedstock that may be associated with a negative CO~2~ emission, if waste CO~2~ is used to react with POM instead of being emitted to the atmosphere. Such a process is particularly important from an ecological point of view. Dataset on the composition of the exhaust gases during polyoxymethylene samples decomposition in CO~2~ atmosphere is useful for the further development of modelling processes with CO~2~ incorporation. Numerical stimulation of chemical process is an interest of of many groups, among others, Combustion Group from University of Southern California [@bib0005], the CRECK Modeling Group from Politecnico di Milano [@bib0006], Lawrence Livermore National Laboratory [@bib0007], Combustion group from Berkeley University of California [@bib0008], The combustion research group from UC San Diego [@bib0009].

This dataset contains 5 Tables. The features of the fluidised bed reactor, bed material, and fluidising air gas are presented in [Table 1](#tbl0001){ref-type="table"}. [Table 2](#tbl0002){ref-type="table"}, [Table 3](#tbl0003){ref-type="table"}, [Table 4](#tbl0004){ref-type="table"}, [Table 5](#tbl0005){ref-type="table"} contain flue gas composition during thermal utilisation of polyoxymethylene in a CO2 atmosphere at different temperatures.Table 1Parameters of fluidised bed reactor, bed material and fluidising medium.Table 1Parameter, unitsMagnitudeFluidised bed reactorShapetubeWall materialquartzInner diameter, mm96Height, mm500HeatingelectricalSieve bottomCrNi steel plate (1 mm thick), evenly distributed holes (diam. 0.6 mm; 6.25 cm^−2^)Fluidised bedMaterialcenospheresShapesphericalGrain diameter, mm0.25-0.30Mass, g300Density, g/cm^3^845Static height, mm115Temperature,°C500 - 800Minimum fluidisation velocity, cm/s1.24 (at 500°C)\
1.13 (at 600°C)\
1.04 (at 700°C)Fluidising mediumPhysical stateGasCompositionCO~2~Inlet temperature,°C20-25Flow Rate, L/min \@STP30 (40 for 500°C)Table 2Composition of flue gases during thermal utilisation of polyoxymethylene in a CO~2~ atmosphere at 800°C.Table 2![](fx1a.gif)![](fx1b.gif)

2. Experimental Design, Materials, and Methods {#sec0002}
==============================================

Thermal degradation of polyoxymethylene was performed in the fluidised bed reactor which was made from a quartz tube and chrome-nickel plate with evenly distributed holes. 300 g of cenospheres with diam. 0.25-0.3m mm were placed into reactor. The cenospheres were introduced into a stable fluidized state by means of a gaseous CO~2~. The parameters of the reactor, bed material and fluidising gas are summarized in [Table 1](#tbl0001){ref-type="table"}. Studies on fluidization of cenospheric material can be found in the paper [@bib0010].

The cenospheric bed was electrically heated to a given temperature in the range 500-800°C. At specified temperature, samples of polyoxymethylene pellets were dripped into the bed from an open space at the top of reactor. Three types of polyoxymethylene were used: pure polymer (POM-P); recyclate (POM-R), and waste polymer (POM-O). The masses of individual samples were around 200 mg. Due to low density of fluidised bed, polyoxymethylene pellets sank into the bed.

Released during degradation of polyoxymethylene sample gases were sampled by a probe and their infrared spectrum was recorded every few seconds by FTIanalyser. The deconvolution of multi-component spectra was performed using Gasmet Software, using the least squares method. Recording the spectrum with its deconvolution lasted 7-8 seconds. Concentrations of the exhaust gases resulting from the analysis components are shown in [Table 2](#tbl0002){ref-type="table"}, [Table 3](#tbl0003){ref-type="table"}, [Table 4](#tbl0004){ref-type="table"}, [Table 5](#tbl0005){ref-type="table"}.Table 3Composition of flue gases during thermal utilisation of polyoxymethylene in a CO~2~ atmosphere at 700°C.Table 3![](fx2a.gif)![](fx2b.gif)Table 4Composition of flue gases during thermal utilisation of polyoxymethylene in a CO~2~ atmosphere at 600°C.Table 4![](fx3a.gif)![](fx3b.gif)Table 5Composition of flue gases during thermal utilisation of polyoxymethylene in a CO~2~ atmosphere at 500°C.Table 5![](fx4a.gif)![](fx4b.gif)
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